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^an^a&xa&trtc sating sensor operative"" to sense 
acoustic waves propagating through the vehicle st^oicjfc^i^e^ 
during a vehicle crash event and provide a >tffing signal 
having a characteristic indicative of^the sensed crash event; 

an actuat/abjje occuparrtf protection device for, when 
actuated, helping/to pjpar^ect the vehicle occupant during a 
vehicle crash evei*£; amzr 






a >rontroller which controls actuation of said 
occupant: protection device in response to both said crash 
s^sjfial and said ^sa^fijig^sij^ the occurrence of a 
"crash event. 










Op 
ft ' 


( f) 4. (Amended) A system as set forth in claim 2 wherein 
> skid acoustic sensor is an omni-directional ultrasonic sensor 

for sensing ultrasonic acoustic waves propagating through the 

/ 

vehicle structure during Vehicle crash events originating in 
any of a plurality of directions and providing said safing 

/ 

signal indicative thereof. 

/ 

5. (Amended) A system as set forth in claim 4 further 

/ 

including a sensor module mountable within a vehicle, said 

ultrasonic sensor being part of said sensor module, said 

/ 

accelerometer being a' crush zone sensor remote from said 

i 

sensor module for sensing acceleration of part of the vehicle 
indicative of a vehicle crash event and providing said crash 
signal having an electrical characteristic indicative thereof. 

/ 

I 
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(Amended) A system as set forth in claim 5 wherein 



said crush zone sensor is a front crush zone sensor located at 
a forward part of the vehicle and electrically connected with 
said controller, said front crush zone .sensor sensing a front 
impact vehicle crash event in response to movement of the 
forward part of the vehicle and providing a front crash signal 
indicative thereof, said controller' controlling actuation of 



~T 



said occupant protection device in response to both said 

/ 

safing signal and said front cra^sh signal indicating the 

/ 

occurrence of a crash event. j 

i 

/ 

7. (Amended) A system as set forth in claim 5 wherein 
said crush zone sensor is a side crush zone sensor located at 
a side part of the vehicle ind electrically connected with 
said controller, said side .'crush zone sensor sensing a side 
impact vehicle crash event in response to movement of the side 
part of the vehicle and providing a side crash signal 
indicative thereof, said controller controlling actuation of 
said occupant protection device in response to both said 
safing signal and said side crash signal indicating the 
occurrence of a crash' event. 



8. (Amended) A system as set forth in claim 1 wherein 
said crash sensor further includes a plurality of 
accelerometers , each of said plurality of accelerometers being 
operative to sense vehicle acceleration and provide a 
respective acceleration signal, said controller controlling 
actuation of said occupant protection device in response to an 
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acceleration signay from at least one of said plurality of 
accelerometers and said safing signal. 












i AmpnriPfi ) a system tor helpinq to protect a vehicle 
occupant, said system comprising: / 

a plurality of crash event sensors, each of sajA 
plurality of crash event sensors being operative to s^ense a 






different condition of the vehicle and to provide/a 
corresponding sensor signal having a characteristic indicative 
of the vehicle condition sensed thereby; / 

an acoustic sfafisnq sensor operative to sense 
acoustic waves propagatingl through tzne vehicle structure 
during a vehicle crash event and/to provide a safing signal 
having a characteristic indicative of the sensed crash event; 

an occupant\ protection device for, when actuated, 
helping to protect the /vehicle occupant during a vehicle crash 
event; and / 

a controller connected with each of said plurality 
of crash event/sensors , said acoustic safing sensor, and said 
occupant protection device, said controller determining the 
occurrence of a vehicle crash event and controlling actuation 
of sajcd occupant protection device in response to the sensor 
signal from any one of said plurality of crash event sensors 

Ar\c\ 1-h^._ effing fliqn^l friM-^till ^eniiKlir qatifiq g^rrm 1 1 - — 
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^L- ( Amended l^A-^bLeiti lui helping t6 protecT d vehicle 

occupant, said system comprising: / 

a sensor module for mounting in a vehicle, said 
sensor module including: 

an accelerometer operative to sense ^enicle 
acceleration and provide an acceleration signal 
having a characteristic indicative/of the sensed 






vehicle acceleration; and X 

an acoustic sensor operative to detect acoustic 
waves propafgatlng through the vehicle structure 
during a vehicle crash event and to provide a safing 
signal haying a/characteristic indicative of the 
sensed cr^shr everit ; 

an orccupant protection device for, when 
actuated, helping to protect the vehicle occupant 
duxang a vehicle crash event; and 
A controller which controls actuation of said 
occupant protection device in response to both said 
acceleration signal and said safing signal indicating the 
occurrence of a crash event. 

j I 

\ 15. (Amended) A /system as set forth in claim 14 wherein 

( 

said sensor module farther includes a plurality of 

/ 

accelerometers, eacb( of said plurality of accelerometers being 
operative to sense/ vehicle acceleration and provide a 
respective acceleration signal indicative of the vehicle 
acceleration sensed thereby, said controller controlling 

actuation of sa^id occupant protection device in response to 

i 
i 
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the acceleration signal from at least one of said plurality of 
accelerometers and said safing signal from said acoustic 
sensor, whereby the acoustic sensor provides a safing signal 
for each of the plurality of ^ccelerometers . 



16. (Amended) A system as set forth in claim 14 further 

/ 

including a side crush zone sensor located at a side part of 



the vehicle and electrically connected with said controller, 

/ 

said side crush zone sensor sensing a side impact vehicle 

/ 

/ 

crash event in response to acceleration of the side part of 

/ 
/ 

the vehicle and providing a side crash signal indicative 
thereof, said controller controlling actuation of said 
occupant protection device in response to both said safing 
signal and sa/id side crash signal indicating the occurrence of 
a crash event. 

(AmendellT~Amethod for controlling actuation of ar 
actuatable occupant protection device of a vehicle, sai£ 
method comprising the steps of: 

sensing a vehicle crVsh conditionj 
providing an c/rash event sigrfal having a 
characteristic indicative of the/sensed vehicle crash 
condition; 

sensing acou^ticT waves that travel through the 
vehicle structure^uring the occurrence of the vehicle crash 
condition; 

providing a safing signal in response to the sensed 

aCOuXtiC ^awc rtujo-tiiij DIM U^I'iVlu P| ^^^^ nr [jj-2^ n; 
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-determining the occurrence of a vehicle crashe^eftt 
in response to both the crash event signalajad--~t'fie safing 
signal indicating tKe occurrejjee^f a vehicle crash condition; 
and 

^et5ntrolLLing actuation of an occupant protection 
de^y^cglj^-^ubponiie to said detTerniination . 






-J 


m 


t7 / 

/ 18. (Amended) Jy method as set forth in claim 17 further 
including providing/a plurality of crash event sensors, each 
of the crash event sensors sensing a vehicle crash condition 
and providing a crash event signal indicative of the vehicle 
crash condition sensed thereby, said step of determining a 
vehicle crash/event further including determining the 
occurrence ot a vehicle crash event in response to the crash 
signal from at least one of the plurality of crash event 
sensors a/(d the safing signal from the acoustic sensor. 


- 










/j 20. (Amended) A method as set forth in claim 17 further 

including mounting a frpnt crush zone sensor at a forward part 

/ 

of the vehicle, said step of sensing a vehicle crash condition 
including sensing a front impact vehicle crash event with the 
front crush zone sensor, the crash event signal being a front 
crash signal indicative of the sensed front impact vehicle 
crash event sensed'by the front crush zone sensor, actuation 
of the occupant protection device being controlled in response 
to both the safin.fcj signal and the front crash signal 
indicating the occurrence of a crash event. 

/ 
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21. (Amended) A method as set forth in claim 17 further 

including mounting a side crush zone sensor at a side part of 

/ 
/ 

the vehicle, said stepybf sensing a vehicle crash condition 
including sensing a s^de impact vehicle crash event with the 
side crush zone sensor, the crash event signal being a side 
crash signal indicative of the sensed side impact vehicle 
crash event sensed by the side crush zone sensor, actuation of 



the occupant protection device being controlled in response to 
both the safing signal and said the crash signal indicating 
the occurrence of a crash event. 



^' 22 . i/unendeaj a system tor helping to protect a vehicle" 

occupant, said system comprising: 

means for sensing a vehicle crash condition and 
providing an crash event signal having a characteristic 
indicative thereof;/ V 

means for sensing acou^fclc waves that travel through 
the vehicle structure in resjzfonse to the occurrence of the 
vehicle crash condat ion/and providing a safing signal having a 
characteristic indijb^ii^e of a vehicle crash event; and 

control means for determining the occurrence of a 
vehicle crash event in response to both the crash event signal 
and the/safing signal indicating the occurrence of a crash 
everit and controlling actuation of an occupant protection 



aevi^s-<tn response to the determination. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS: 

Claims 1, 4-8, 10, 14-18, and 20-22 have been amended as 
follows: 

1. (Amended) A system for helping to protect a vehicle 
occupant, said system comprising: 

a crash sensor operative to sense a vehicle crash 
event and provide a crash signal having a characteristic 
indicative of the sensed crash event; 

an acoustic safing sensor operative to sense 
acoustic waves propagating through e# the vehicle structure 
during a vehicle crash event and provide a safing signal 
having a characteristic indicative of the sensed crash event 
Qcouotic wqvgo ; 

an actuatable occupant protection device for, when 
actuated, helping to protect the vehicle occupant during a 
vehicle crash event; and 

a controller which controls actuation of said 
occupant protection device in response to both said crash 
signal and said safing signal indicating the occurrence of a 
crash event . 

4. (Amended) A system as set forth in claim 2 wherein 
said acoustic sensor is an omni-directional ultrasonic sensor 
for sensing ultrasonic acoustic waves propagating through e# 
the vehicle structure during vehicle crash events originating 
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in any of a plurality of directions and providing said safing 
signal indicative thereof. 

5. (Amended) A system as set forth in claim 4 further 
including a sensor module mountable within a vehicle, said 
ultrasonic sensor being part of said sensor module, said 

accelerometer being a crush zone sensor remote from said 

sensor module for sensing vehicle acceleration of part of the 
vehicle indicative of a vehicle crash event and providing said 
crash signal having an electrical characteristic indicative 
thereof. 

6. (Amended) A system as set forth in claim 5 wherein 
said crush zone sensor is a front crush zone sensor located at 
a forward part of the vehicle and electrically connected with 
said controller, said front crush zone sensor sensing a front 
impact vehicle crash event in response to movement of the 
forward part of the vehicle and providing a front crash signal 
indicative thereof, said controller controlling actuation of 
said occupant protection device in response to both said 
safing signal and said front crash signal indicating the 
occurrence of a crash event . 

7. (Amended) A system as set forth in claim 5 wherein 
said crush zone sensor is a side crush zone sensor located at 
a side part of the vehicle and electrically connected with 
said controller, said side crush zone sensor sensing a side 
impact vehicle crash event in response to movement of the side 

-17- 



Serial No. 09/494,954 

part of the vehicle and providing a side crash signal 
indicative thereof, said controller controlling actuation of 
said occupant protection device in response to both said 
safing signal and said side crash signal indicating the 
occurrence of a crash event . 

8. (Amended) A system as set forth in claim 1 wherein 
said crash sensor further includes a plurality of 
accelerometers, each of said plurality of accelerometers being 
operative to sense vehicle acceleration and provide a 
respective acceleration signal, said controller controlling 
actuation of said occupant protection device in response to an 
acceleration signal from at least one of said plurality of 
accelerometers and said safing signal , whereby the acoustic 
oafing ocnoing providoo an omni - diroctional safing ocnoor for 
each of the plurality of accclcromotGro . 

10. (Amended) A system for helping to protect a vehicle 
occupant, said system comprising: 

a plurality of crash event sensors, each of said 
plurality of crash event sensors being operative to sense a 
different condition of the vehicle and to provide a 
corresponding sensor signal having a characteristic indicative 
of the vehicle condition sensed thereby; 

an acoustic safing sensor operative to sense 
acoustic waves propagating through e# the vehicle structure 
during a vehicle crash event and to provide a safing signal 

-18- 



Serial No. 09/494,954 

having a characteristic indicative of the sensed crash event 
acouotio wqvcd ; 

an occupant protection device for, when actuated, 
helping to protect the vehicle occupant during a vehicle crash 
event; and 

a controller connected with each of said plurality 
.cxf~*^r-i=Lsh pypnt- sensors, fiai d acoustic safinq sensor, and said 
occupant protection device, said controller determining the 
occurrence of a vehicle crash event and controlling actuation 
of said occupant protection device in response to the sensor 
signal from any one of said plurality of crash ^event sensors 
and the safing signal from said acoustic saf ing sensor-7- 
whcrcby the acouotie ocnoor provided omni - dircctional oafing 
for the plurality of crash events oonooro . 

14. (Amended) A system for helping to protect a vehicle 
occupant, said system comprising: 

a sensor module for mounting in a vehicle, said 
sensor module including: 

an accelerometer operative to sense vehicle 
acceleration and provide an acceleration signal 
having a characteristic indicative of the sensed 
vehicle acceleration; and 

an acoustic sensor operative to detect acoustic 
waves propagating through e# the vehicle structure 
during a vehicle crash event and to provide a safing 
signal having a characteristic indicative of the 
sensed crash event acouotio waves ; 
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an occupant protection device for, when 
actuated, helping to protect the vehicle occupant 
during a vehicle crash event; and 
a controller which controls actuation of said 
occupant protection device in response to both said 
acceleration signal and said safing signal indicating the 
or current-^ of a r r ash_ejz:erLt_i 

15. (Amended) A system as set forth in claim 14 wherein 
said sensor module further includes a plurality of 
accelerometers, each of said plurality of accelerometers being 
operative to sense vehicle acceleration and provide a 
respective acceleration signal indicative of the vehicle 
acceleration sensed thereby, said controller controlling 
actuation of said occupant protection device in response to 
the acceleration signal from at least one of said plurality of 
accelerometers and said safing signal from said acoustic 
sensor, whereby the acoustic sensor provides a 
omni - diroctional safing signal for each of the plurality of 
accelerometers . 

16. (Amended) A system as set forth in claim 14 further 
including a side crush zone sensor located at a side part of 
the vehicle and electrically connected with said controller, 
said side crush zone sensor sensing a side impact vehicle 
crash event in response to acceleration of the side part of 
the vehicle and providing a side crash signal indicative 
thereof, said controller controlling actuation of said 
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occupant protection device in response to both said safing 
signal and said side crash signal indicating the occurrence of 
a crash event . 

17. (Amended) A method for controlling actuation of an 
actuatable occupant protection device of a vehicle, said 
■m^bh nd rnmprising the step s of: 

sensing a vehicle crash condition; 

providing an crash event signal having a 
characteristic indicative of the sensed vehicle crash 
condition; 

sensing acoustic waves that travel through the 
vehicle structure during in rcoponoc to the occurrence of the 
vehicle crash condition; 

providing a safing signal in response to having a 
characteristic indicative of the sensed acoustic waves during 
the vehicle crash condition; 

determining the occurrence of a vehicle crash event 
in response to both the crash event signal and the safing 
signal indicating the occurrence of a vehicle crash condition; 
and 

controlling actuation of an occupant protection 
device in response to said determination. 

18. (Amended) A method as set forth in claim 17 further 
including providing a plurality of crash event sensors, each 
of the crash event sensors sensing a vehicle crash condition 
and providing a crash event signal indicative of the vehicle 
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crash condition sensed thereby, said step of determining a 
vehicle crash event further including determining the 
occurrence of a vehicle crash event in response to the crash 
signal from at least one of the plurality of crash event 
sensors and the safing signal from the acoustic sensor T 
whereby the oafing oignal providoo omni - dircctional oafing for 
the plurality of craoh event ocnooro . 

20. (Amended) A method as set forth in claim 17 further 
including mounting a front crush zone sensor at a forward part 
of the vehicle, said step of sensing a vehicle ^crash condition 
including sensing a front impact vehicle crash event with the 
front crush zone sensor, the crash event signal being a front 
crash signal indicative of the sensed front impact vehicle 
crash event sensed by the front crush zone sensor, actuation 
of the occupant protection device being controlled in response 
to both the safing signal and the front crash signal 
indicating the occurrence of a crash event . 

21. (Amended) A method as set forth in claim 17 further 
including mounting a side crush zone sensor at a side part of 
the vehicle, said step of sensing a vehicle crash condition 
including sensing a side impact vehicle crash event with the 
side crush zone sensor, the crash event signal being a side 
crash signal indicative of the sensed side impact vehicle 
crash event sensed by the side crush zone sensor, actuation of 
the occupant protection device being controlled in response to 
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